IR0 CLEANING PROBIFMS AT THE SAVANNALL RIVER PLANT

By J. R. Clark, Du Pont

DESICGN PHILOSOPHY

The Savannah River Plant design has had tho bonefit of tho
considerable experience in air cleaning problems which has beon accumulated
at other AEC sites. The intent has been to profit by tho developments wﬁich
have succossfully withstood the test of time at other installations, to avoid
past difficulties which have arisen whon possible, and to adapt new develop-
menis to special or conventional problems where no new risk is assumed in so
doing. The basic design phi'lpsophy has three main points:

(1) A1l air streams containing radioactive particulates are ciaaned —

Vue do’ not depend upon dilution, |

(2) Contamination is confined to the smallegt possible area., There~
fore we ﬁave adoptod individual venting of the process vessels

in conjunction w&th area venting in the "hot" areas.

(3) Considerable attention has beeh given to protecting o&tside
" areas from the release of radioactive contamination, by fires

and spills, even where these occurrences may be extremely

unlikely.

ATR CIEANING SYSTRIS IN A PﬁOCESS LREA

>

The diagran shows schematically the air clea'ning systams in a
process arca which for convenience is here divided into sub-arcas. Five
different types of sub-areas are equipped with individual air cléaning systcns
which include four.difforent typos of high~efficiency filters. The vontilation
ajir stremm from oach of these sub-arcas is pullod through a filiration systca.

by blowers, and all oxhaust to a common stack 200 fect in hoight.
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Tho fan house is cquipped with emergency diesel-clectric
gonerating cquipncﬁt for use in cas; of failure of the primary source of
power. Sparce cquipment is provided to insure continuity of operation of
the blowers., A minimum suction level i# set for oach of the process sub-
arecas shown. In the event that the suction falls below this scf—pbint,
indicating failure of a blower, Aﬂ alarm is sounded, and a spare blower startﬁ’
automatically. .

Thc-stack i5 of corrosion resistant pbnstrudtidn. It is equipped
with a stainless stecl pan at the bottom for collection of céﬁdcnsate,
vwhich is transferred to the high activity waste system. Two sampiers are
provided in the stack, one at the level of 50 feet, and the second at 196
feet. Thesé are designed to sample the gasos satisfactorily eitﬂer for
particulate matter or chemical content, |

Sub-area 1 on the diaéram is the central area occupicd'b&
personnel. It is unlikely that the ventilation systgm in this area will-
ever become significantly contaminated with rédioactive materials, It is
equipped with filter units on the exit end in order to confine any'such-
contamination within the building. The filter medium is CWS Type 6 paper,
Each filter unit is divided into three compartments which égn be individually
isolated by remote control for maintepancc..

Sub~arca 2 as shown on the chart éonsists of the inside
process vessels containing aﬁpreciable amounis of radioactive materials.
The ventilation air from these vessels is filtered through assembled nats
of WFibreglas" packed into stainless stecl drums which can be conveniently

replaced as a unit.
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‘The filter packing in the dircction of air flow is as follows:

Type Density Depth

1st Layor : 115 K 75 12 in..

. ond  m | 115 K 1.5 18 in.
3rd | 115 K 3.0 12 in,
Lth w 55 PS 3.0 11-3/L in.
Sth o PF 105 AA 1.2 1-1/L in.

Total pressure drop through the filter at 30 ft. per
min, is 5.8 in. of water. Over-all efficiency is

99.996%.

The blowers on thi$ system are equipped ﬁith butterfly dampers
on both inlet and outlet side. These dampérs are electrically operated
to open and closé as the blowers start and stop.

Sub-area 3 consists of process vesséls_having a Jlow content of
activity. The vent air from this system is heated to 1SO°F before filtefing
to preveﬁt condensation in the filters. The filters are of the séme

replaceable drum "Fibreglas" type as used in Sub-area 2 on the diagram.

Sub-area L on the chart includes ventilation of mechanical

cabinets enclosing process equipment. The individual streams of air in

this system are filtercd through small fire-proof "Fibreglas" base filters.

?his'would prevent release of activity te the stack in the event of fire,

‘- Sub-area 5 has the largest ventilation flow, accounting for

)

about 60 per cent of the total stack gase This stream is filterod'through

a deep bed sand filter which is modeled after the Hanford units. The .

air from the ventilation system enters the botiom of the filter
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through a distribution system made up of clay tilcs. The san& size decrcascs
going upward through the bed. Above the main layer the filler contains two
“hold~down" layers totalling 12 inches to prevent mounding. Efficiancy of
the 7 ft. sand filter is about 99.7%. The filter is equipped with an
automatic dew point recorder operating on the gases centering the fiitcr.
Provisions have been made for sampling the entering and exit air continuously.
Air from these points is drawn through fllter paper contained in a sample
unit which is part of thc plant Health Physics monltorlng system. The
building design 1ncludes shielding to protect personnel while carrying out
their normal assigrments.

A stack gagxaiépérsion study was made of the Savannah River

Plant area by the Du Pont Engineering Department, The purpose of this study

- was to deteraine (1) the ground level concentrations‘of stack gas contaminants -

under various conditions, (2) the geometrical shape of the ground level
dispersion pattern downwiﬁd, and (3)'the relationship between short-time
peak concentrations and thé average concentrations at downwind points,
The study also included weather conditions such as dry bulb and wct»bulb

temperature variations, frequency and duration of inversion conditions, and

-frequency and duration of rains, As a result of the study, working charts were

developed for rapid compubation of ground level concentration for various

conditions. It was found that stable inversions are usually}less than 300

fect thick at the Savannah River Plant site. A new diffusion equation was

~developed for the Savannah River, Plant area.bascd-on‘the data obtained in

the study. This is a modified form of the Bosanquet-Pzarson Equation.
. The Health Pnysics section at the plant has a rather comprehensive

air sampling program for the plant buildings and the outdoor plant areas
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as part of its regular lF survey work, Somc of tho buildings are cquipped
with vacuwg lines exclusively for air sampling purposcs. These are designed
for a 10 cfm sampling rate assuning a 50;3 use factor for the multiplc
saapling points in each area. Other buildings are sampled with modified
hoﬁschold-vacuum cleaners. The sampling paper used in each case is ai

I x 8" rectangulér sheet of CWS Type 6. At a sampling rate of 10 cfm

a minimwa sample of 300 c¢f is monitored, using a minimum saapling period

of a half hour. Air samplers are counted routinely for a, 8, and ¢

activity.




